ABSTRACT In order to clarify the mechanism of the increased osmotic resistance of red blood cells in lead workers 19 men employed in a lead refining factory and 18 control male workers employed in railway construction were examined for red cell count, haematocrit, MCV, blood and urine lead concentrations, urine coproporphyrin and 8-aminolevulinic acid, osmotic resistance of red cells, lecithin-cholesterol acyltransferase (LCAT) activity in serum, and cholesterol content and cholesterolto-phospholipid ratio of the red cell membrane. The results were: (1) The osmotic resistance of the red cells (p < 0 05), cholesterol content of the red cell membrane, blood and urine lead, urine coproporphyrin, and urine 8-ALA concentrations (p < 001) were higher in the lead workers than in the controls. (2) In the lead workers close relationships were observed between the osmotic resistance and the blood lead concentration (r = -0-515, p < 005), osmotic resistance and LCAT activity (r = 0O596, p < 0O01), and osmotic resistance and cholesterol of the red cell membrane (r = -0'492, p < 0.05).
An increase in the osmotic resistance of red blood cells has been observed in lead workers using a coil planet centrifuge system.'-4 There is a dose-response relationship between the osmotic resistance of red cells and the blood lead concentration. The mechanism of the increased osmotic resistance in lead poisoning has not been completely clarified, however.
Recently, Cooper et a15-7 reported an increase in osmotic resistance of red cells in patients with obstructive jaundice and also a close relationship between increased osmotic resistance and an increased cholesterol-to-phospholipid ratio in the red cell membrane. Cooper concluded that membrane cholesterol was the major factor affecting osmotic resistance.
The present report describes changes in red cell osmotic resistance and cholesterol in lead workers and clarifies the mechanism of the increased osmotic resistance.
Materials and methods
Nineteen men aged 32-73 (mean 48) exposed to lead Received Phospholipid of the red cell membrane-Total phospholipid was determined for inorganic phosphorus by the method of Shin.1" The ratio of cholesterol-to-phospholipid of red cell membrane was calculated by dividing the total cholesterol value by the phospholipid value of red cell membrane.
Blood and urine lead-The dithizone-polarography12 was used.
Urine 8-aminolevulinic acid (8-ALA)-The method of Tomokuni and Ogata'3 was used.
Urine coproporphyrin-The method of Rimington modified by Sano and Granickl4 was used.
Statistical significance was tested by Student's t-test.
Results
The osmotic resistance of the red cells of the two and urine coproporphyrin and 8-ALA concentrations were higher in the lead workers than in the controls, while the values for osmotic fragility, red cell count, haematocrit, and LCAT activity were lower. The mean corpuscular volumes were almost the same for the two groups. We found significant differences in osmotic resistance (HMP and HEP) (p < 0 05), membrane cholesterol (p < 0 01), blood and urine lead (p < 0 01), urine copropor- Cholesterol/phospholipid ratio 0.83 ± 0.033 0 79 ± 0-022 in red cell **Significant difference at p < 001. This study has thus clarified the close relationships between increased osmotic resistance and increased cholesterol of the red cell membrane. From these observations, we assume that the major factor of the increased osmotic resistance in lead workers is the increase of cholesterol in the cell membrane.
